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® Indepen duntly verify the capabilitics of life pre dlctlon codes whose dev lopmmt was
sponsored by DOE/OTT/CTE programs ai Alli
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@ Usc prototype ceramic engine components as model components for exercises that assess the
capabilitics of these codes.

® Provide mechanical testing and analysis (with DOE/OTT/CTP's program at the University of
Dayton Research Institute) in support of the development of a candidate commercial silicon
nitride material for advanced heat engine components (supports DOE/OTT/CTP's ACMT
program at Saint-Gobain/Norton Industriai Ceramics).

Approach

® Utilize the life prediction codes to predict the mechanical performance of a ceramic engine
component, and then compare to actual experimental or service performance.
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- Generate a strength and fatigue database for the structural ceramic material that
the component is made from. After fractography, determine censored Weibull
and scaling parameters.

- Perform finite element analysis (FEA) for the service thermomechanical state of
the component.

- Use the resuiis "‘OITI FEA, and the scaicd \/VCIDUII pardmucrs as IHPUl inio the

life prediction codes to predict service mechanical performance.
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® Usc dicsel exhaust vaives made from commerciaiiy-avaiiabie SiAiON and siiicon nitride
ceramics as the model component.

® Assess the mechanical character of the candidate SiAION and silicon nitride matcrials as
diesel exhaust valves.

® Ultimately, assess the capabilities of the examined life prediction codes and suggest
cnhancements where necessary. '
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achining parameters on the fast-fracture Weibull statistics and failure
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® The fast-fracture mechanicai performance of NT451 SiAION diesei exhaust vaives was
predicted using AlliedSignal's life prediction codes, and compared with fast-fractured NT451
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® The life prcdiction 1lgorithm using AllicdSignaI's codes was found o yield a good corrclation
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bciween predicicd and ¢xperimeniai mechanical performance of NT451 SiAION ¢xhausi



